pair (M,P) and we call E(P, M) the exterior of P in M. Then our main result of this paper, stated in Theorem 1.1 precisely, asserts the existence of an infinite family of almost identical imitations (M, L*) of every good (3,\}-manifold pair (M, L) 
such that the exterior E(L*, M) of L* in M is hyperbolic.
The proof of Theorem 1.1 will be given in Section 5. Several applications to spatial graphs, links and 3-manifolds are given throughout Sections 2-4. In Section 2, we prove the existence of an almost trivial spatial Γ-graph, for every planar graph Γ without vertices of degrees <1, affirming a conjecture of Simon and Wolcott. In Section 3, we show a construction of a non-trivial fusion band family from a trivial link to a trivial knot, and a construction of a tangle with hyperbolic exterior in any link. In Section 4, we show that if a closed 3-manifold M is obtained from a link L with two or more components by Dehn's surgery, then M is also obtained from a hyperbolic link 7,*, which is a normal link-imitation of L, by Dehn's surgery with the same surgery coefficient data, and that every 3-manifold without 2-sphere boundary component has a hyperbolic 3-manifold as a normal imitation. This paper is a revised version of a main part of and a prelude to the principal theorem of where furhter consequences are announced. L) be the projection to the first factor. In [Kw-1], we defined that (M*, L*) is an imitation (or a normal imitation, respectively) of (M, L), if there is a reflector φ: (M*, L*)->(M, L) X 7 of a reflection (or normal reflection, respectively) a in (M, L) X 7, and the composite q=pιφ: (Λf*, L*)->(Λf, L) is the imitation map. In this definition, (M*, L*) is also a good (3, l)-manifold pair and q\L*\ L*->L is a dίffeomorphism and q\(M*, L*-α*): (M*, L*-<z*)->(M, L-Λ) is 3 -relatively homotopic to a diίFeomorphism. We identify M* with M so that q 1 3M is the identity on 3M. We may write any almost identical imitation of (M y L) as (M y Z/*). We state here our main theorem. Theorem 1.1. For any number K>0 and any good (3,l)-manifoldpair (M,L) there are a number K + >K and an infinite family of almost identical imitations
]). We say that a reflection a in (M, L)χl is standard if a(x, t)=(x,-t) for all (x, t)^MχI, and normal if a(x, ί)=(x, -t) for all a(x, t)e9(Λf
2. An almost identical spatial graph imitation. Let (M°, L) be a good (3,l)-manifold pair such that 3M° has at least one 2-sphere component. Let I s be a finite graph without vertices of degrees <1. If a good graph Γ in the 3-sphere S 3 is obtained by an embedding of Γ, then we call this Γ a spatial T-graph. Two spatial Γ-graphs Γ', Γ' 7 are equivalent if there is an orientation-preserving diίfeomorphism h: S 3 ->S 3 with h(Γ')=Γ". The occurring equivalence classes of spatial Γ-graphs are called the knot types of spatial Γ-graphs. These knot types were studied by Kinoshita, ) as a generalization of the usual knot theory and are now studied in a connection with the synthetic study in molecular chemistry by, for example, Walba [Wa] , Simon [Si] , Sumners [Sum] [Sc] proved that any fusion band family {B^ is necessarily trivial. For r=2, Howie and Short [H-S] gave an example of a non-trivial fusion band family {B ly B 2 } (cf. [Kw-2, Figure 4j ). In their example, the exteroir E=E (L 0 
3 ) is easily seen to have a solid torus as a disk summand and hence it is not hyperbolic. As a corollary to Theorem 2.1, we have an infinite family of non-trivial fusion band families with such exteriors hyperbolic. 
, where Bf denotes a band given by Bf=q~1B i for each i<r-1. Then we see that the bands Bf, B$, •••, Bf with Bf=B r form a fusion band family from L 0 to a trivial knot. Clearly, the exterior E of L 0 U Bf U #* U U Bf in S 3 is diffeomorphic to #(r*). By the proof of Corollary 2.2, π(E) is seen to be a desired free group. This completes the proof of Corollary 3.1. REMARK 3.2. In the above proof, we can see that the band family {Bf, This corollary includes a hyperbolic version of Nakanishi's result [N] , telling that every link is spli(table by a 2-sphere into a prime 1-manifold and a trivial two-string tangle. r ) ) (cf. [We] , [L] 
We say that a tangle T in a 3-ball B is trivial if T is on a disk smoothly and properly embedded in B.
Proof of Lemma 5.1. We can see from arguments on Heegaard splitting of M and on isotopic deformation of L that M is splitted by a compact connected surface F with dFΓ\L = 0 into two handlebodies H,, ί=l,2, of the same genus, say £, such that Our desired situation is illustrated in Figure 1 . This situation is made up by the following procedure: When dM=0 y we take any Heegaard splitting (H ly H 2 \ F) of M. When 3MΦ0, we split M by a connected surface F M into two 3-submanifolds Λf, , i-1,2, such that 9M, is connected and 9M r lntF M is a planar surface with the same component number as 9M. Then note that dMi, ί=l, 2 have the same genus. We obtain a Heegaard splitting (H ίy H 2 \ F) of M with condition (1) from (M 19 M 2 \F M ] by boring along 1-handles in M { attaching to F M . Next, we deform L so that L is disjoint from dF and has (2), (3) by an isotopic deformation of L in M. Finally, we deform L so that L has (4) by an isotopic deformation of L in M keeping dM fixed and increasing the geometric intersection number with F. We proceed to the proof of Lemma 5.1 by assuming the following lemma:
. For any integer r>3 let T be a trivial tangle of r strings in a 3-ball B. Then there is an almost identical imitation (B, T*) of (B, T) such that E(T*, B) is hyperbolic.
Since H, is the exterior of a trivial ^-tangle in a 3-ball and £+ί t >3, we obtain from Lemma 5.2 an almost identical imitation map # t : . For r-3,4, we illustrate σ in Figure 2 . Note that this r-braid σ has the following important property: That is, if we drop any one string hi from σ, then the resulting (r-l)-braid is a trivial braid. The link ό is a typical example of a link with Brunnian property (cf. Rolf sen [R] ), or in other words, an almost trivial link (cf. Milnor [Mi] ). From this r-braid σdP and any two-string tangle TdB y we construct a new r-string tangle T® dB® as it is illustrated in Figure 3 . This construction has been suggested by Kanenobu [Kn, Figure 7] . A two-string tangle TdB is said to be simple, if it is a prime tangle and the exterior E(T,B) has no incompressible torus (cf. [So] Let Γ A cB A be a one-string tangle obtained from a two-string tangle TdB by adding a trivial one-string tangle a 0 dB Q as it is illustrated in Figure 4 (1). [N, Lemma 5.4 ] that (J8, T) is a prime tangle. This tangle TdB can be obtained from the Kinoshita-Terasaka tangle T'=a{ U^CJS, illustrated in Figure  6 , by sliding a boundary point of a{ along QB and a' 2 .
Figure 6
This means that E(T,B)^E(T',B) y so that ΓcB is a simple tangle, because T"c5 is known to be simple (cf. Soma [So] ). Let F be a union of two proper disks in B X / illustrated in Figure 7 by the motion picture method (cf. [K-S-S] ). We denote by a Q the standard reflection in Bxl and by ao the extension to 5 A X/. Let G be a 1-manifold with a band in B given by (£, G)X(1/4) = (BX/, F)Π5x(l/4). We take annuli A, A' in the figure of GdB as we illustrate in Figure 8 . In Figure 8 Therefore, we complete the proof of Theorem 1.1. REMARK 5.6. The exterior of the tangle TdB in Figure 5 , that is, the exterior of the Kinoshita-Terasaka tangle T'CJB in Figure 6 has an essential annulus, as it is illustrated in Figure 10 . Hence it is not hyperbolic in our sense.
annulus Figure 10 
